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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve an effect of on- 
voltage reduction for a semiconductor device. 
SOLUTION: A semiconductor region 213a and a 
semiconductor region 213b are separated by a gate 
electrode 206b and a gate insulating film 205 formed in a 
trench 215b. A p-body region 203a, a p+emitter region 
203c, and an n+emitter region 204a are formed in the 
region 213a, and a p-body region 203c f a p+emitter 
region 203d, and an n-hole barrier region 21 1 are formed 
in the region 213b. The region 21 1 suppresses an 
outflow of the hole to an emitter electrode 209 to 
improve the effect of decreases in on-voltage. 
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® 0 0 4 (b) ? & D , 04 (a) OC-Cte»oT«IBfLfc»faBBI^04 (c) T* 
So * SI fifc J£ ffi IC *5 V» T (i , p#f-fffl« 2 0 3 bftfcnI?L^ , J7«ij!2 1 1 ft Wf ffi W 
lcM5nT^5= «fc 0 a W ti , SiSlT'ifttf fc. 04 (b) £ ? ic n IE 

?L^'J7S«2 1 ltfigiShTV^iEi, 04 (c) tc jj* T «fc 5 n IE JL >S U T m W 

2 1 1 lSnT^5^iSttf#ftt5, flU © *8 fiSt fc O T ii fg 1 30 

[ 0 0 3 3 ] 

# S )S& «Uc *5 ^ T & Sg 1 HSSJBJI8tra«K, *>«E©flS*abS*fii±£-esci:;tf-i? 
f? , )E»«8K*fiHT?*, SiiiSEEfk«r^ST**o £ 6> fc > # §"1 J£ M Sc *5 T J£ , n IE 
7L U 7 « « 2 1 l*Wf!Kfl?lfcjgBgLT*5t), J E-OHPH*Wffl5'rSCli:T*ai<*««2 1 

3 b?:IlLtx57^ili 2 0 9 US W "T S IE ?L © StE tB » * W fflS -p.* a 0 L # o T , 

[ 0 0 3 4 ] 

( 3 ) sb 3 * im m m 40 

0 5 it , #«IB©83£*JgJ|gK:«5¥SSttS«©«J«©ttl6*STBTfc9, 05 (a 
) SfBS^SL, 05 (b) , (c) lilll^^to fe/cl, 05 (a) tc *5 V> T « 
i5v*«ffi:fttfie*lit©ia3***I»LT*5»K 05 (a) « B - B (c» o T^Bi b Si 
Iltf@5 (b) T D , 05 (a) ©C-CKfi^t«f LfclfIi^B5 (c) "C tb 
5 o * * JSS «Uc *5 T «: , nIE7L^U7'fiRJ|c2 1 1 ± Ic p + x 5 y ^ i« 2 0 3 d Rtf 
n+X5-^«« 2 0 4 b^BiiWKf «Snt^5„ £ V Mfc&llClZ, KBlfifct 
05 (b) iCTK-f £ ? IC n V 7 m& 2 1 1 ±(C n + x $ 7 ? Mi 2 0 4 btf 

JBjfKSftTVSWffii:, 05 (c) (c^-TJ:3iCnIE?L^U7 > ffiV2 1 litcp+x57 
?fi« 2 0 3 d« , ig*?hT^5iIki«#4t«. C C T*, nI?L^ l J7S«2 1 1 f; 

T ft < n+X5y*««2 0 4 bt^'J7ii©- lt4ott^. fl&OWfiKfcOl^T 50 
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[ 0 0 3 5 ] 

z . mz&nffi.* sit- £ . sswje ft ^^isi s etc *^ss^ft8tc*jv^T«. niE 

?LMiJ7i«2 1 llfcn+Z5'^S* 2 0 4 b SBtfilWKiei LT« O , t <vmm* 
MBit 4ctT?f + *;H6lt4«»t5i:i:fl'Tt < ;n 5 >y £ « ffi 2 0 9^<DIE7L«D^tW 

T< £ 3 „ * , n+X5-y^f^ 2 0 4 b i: n jE^^'J 7ii 2 1 1 i:%«»?t§ili: 
£ <fc 0 , n+l5 7?ffi« 2 0 4 btniE}l^U7S«2 1 1 t * fflWtiL ic T t 5 £> T? , 
n+x5 7^SiS 2 0 4 b / p # f-f 2 0 3 b / n I?L^'J 711 2 1 1 / p 10 
fgiti 2 0 3 b*64«*'fU X * S6 ft * IS ik "T S. C fc#T'#, 3c £ LfcXYy ^>**I&ft 
£ H T* # § o 

[ 0 0 3 6 ] 

( 4 ) S4i«| 

) fi ¥ffi0 L . 06 (b) ttiii^St. fc fc L , 06 (a) ids^Tlix;^ 
ttSRt>**e«M<D0^^#SSLT*5t), 06 (a) <D B - B t » o t «i L fc» li 0 
6 ( b ) T~ & 5 0 # ^1 M iUc £> ^ T fi . p+i;^S«2 0 3 dtf«SStltfe5f 
, nlETL^U T<m&2 1 Itfx5-y^lg 2 0 9 t8iLT^5, ffi <D #f figfc ^ T & H 

l*)lfeJBSi:l^«T'^§fcJ6H}iB^^«SS-r§o 20 

[ 0 0 3 7 ] 

# . « *s n m * i& ffi v % , m m m it * m m v # & . £ e> k , * * m m m k ^ t « , ig 3 
mm&micisv s n + 15 y z mm 2 0 4 b ^ n ie ?l ^ u t- n i§« 2 1 1 fcj&jUjBL-crais 

KJ^fiE-rsefc^-e**©^. lilnx h M £ * 31 T # 5 0 
[ 0 0 3 8 ] 

woefBssg^sw^nswHrttftii^^s^^nrisi^fes. #'J a «\ 07, 8 ^ -r «t 

[ 0 0 3 9 ] 30 

07©Wffi0lc^-r«fiSclc*5O^T(i, n HU7H« 2 0 2 iinUi'^tl2 1 0 tfeg 
^Stltfet), p+:aU**«i£2 0 1 # n H'J7 HH* 2 0 2 KioT^I*nT^5 
„ i 7 K fe I, p + 3 1/ ^ ^ Hi 2 0 1 t O ^ T ii , 7*h i ;y^77^Iil:J: , 3- gfl 
B8P*S»fc^* — V^JgjsRL, co/^-y*vxniTpl^M»4aAl/, T — 

[ 0 0 4 0 ] 

0 8 O »f ffi H ^ f » « fc V T t4 , n FU7HK 2 0 2, p+3l/^?®«2 0 IS 
Q'nl/^^il2 1 0ta^Snfcn/<777lB«2 1 4 ff&lf *> tlX 13 *) . p + 3 U ^ 
^S«20 ltfn^'y77S«2 1 4CJ;9T»l«nT^«. 1 8 C*3(U n ^7 7 7 
ffi « 2 1 4 [CO^T(i> n§U©^^^*ii»L, 7x-;KcJ; o TiSitl, il i:T(gE)c2 40 

[ 0 0 4 1 ] 

z<dmic$>, m i ~ 4 mmmm<DftWL%iftic^3^T a, m^ism 2 mmmm + m 3^m^ 
m. m z mmmm + m 4 mmmmm. a^^fetiTiv^ctt^f s„ £ , ¥ * ft « 

SCO^TBs '>'J nVOiKt S i C, GaN, G a A s f %f ffif 5 C t 715. 
fit, y-H! 2 0 6 a, 206b. 2 0 6 c OTIitticO^TIi, R , M P3 > ^ 
ft»f©tt*<0»tttt«i:i:*iT*5, £ 6 fc, y-Hi 2 0 6 a, 2 0 6 b, 2 0 

Tti^o sfc, ^*fig^ffifc*5v>T{4, yv/^^x^-guoa^Ko^ TIBIAL 
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m^mmmmic «t o P + 3b^ * fs« 2 0 1 £ n k u 7 b mm. 202 <o«wttifi £ fc« n 

F U 7 h « « 2 0 2rttC^R§®*S^r^ttTt«tV>o ?Lt, pit nSJ^^S^^-^fc^ 
B T (C pg 5> <D T' fi & < , i^lfM O S 3 V b U-zK-T U f Oi©^SI*gIlC* 

[ 0 0 4 2 ] 

[ fg BH © a * ] 

i&tti*. % 2 mmm * u r © ii # » ftnj -r & ^ y 7fg«*-s«r c t «t d » *>bee 10 

[0B©f§j#&l&Bjf] 

[ 0 1 ] 1 *i»«(c§5*i#Sl©ifiit(0ilS«^tiT'fe5o 

[02] * fg q§ ^ l ^SfiJg!ilk:«S*J»tt:gB©«!ii^ffi«rSiWrsBIl?feSo 

[03] * « UH © & 1 ^ ffi ^ Ag « S ¥ # # ftB © » ft % W W 3 H "T? * 3 » 

[0 6] *?iB|Of 4iIIl(c«5fi#8f ©i^OlP»^^tBT*.fe§o 

[H7]*awoffiO*SSJ15a8U:«Si|4#f*:Sill©«fiK<D«ll&*^-rH-efeSo 

[08] M O ffi O * SIS » IIS « -5 # # ft S « O « ^ O « BS * -T B "I? * S . 20 

[ W * © Bt W ] 

201 p + ^l^^lSiS, 202 n K D 7 hSS, 203a, 203b p X 7> M 
*$. , 203c, 203d p+x5y£fgigu 204a, 204b n+X=-y^«g^ s 
205 y — 1- *6 H jg , 206a, 206b, 206c f — h M M - 209 X 5 >y £ 
«i- 2 1 0 3b^tl« 2 1 1 n IE *L U 7 « « , 2 13a, 2 13b ¥ * ft 



(11) 



JP 2004-221 370 A 2004. 8. 5 



[is] ■ im 6i 




[0 7] 
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